Histochemical studies of enzymes in brain tissue from human beings with multiple sclerosis have shown abnormally high activity at the margin of demyelinated plaques and low activity within the plaques. This has been reported for cytochrome oxidase 2 DPN-diaphorase and succinic dehydrogenase ~, lactic dehydrogenase and ATPase 4 and acid phosphatase 8, L The present study reports quantitative measurements of lactic dehydrogenase (LDH) and DPN-diaphorase activity in the plaques of multiple sclerosis, the margin of the plaques, and the adjacent rnyelinated white matter.
Quantitative Enzyme Profiles of Plaques of Multiple Sclerosis ~
Histochemical studies of enzymes in brain tissue from human beings with multiple sclerosis have shown abnormally high activity at the margin of demyelinated plaques and low activity within the plaques. This has been reported for cytochrome oxidase 2 DPN-diaphorase and succinic dehydrogenase ~, lactic dehydrogenase and ATPase 4 and acid phosphatase 8, L The present study reports quantitative measurements of lactic dehydrogenase (LDH) and DPN-diaphorase activity in the plaques of multiple sclerosis, the margin of the plaques, and the adjacent rnyelinated white matter.
Human pose mortem brain tissue from a 45-year-old female was obtained less than 6 h after death. Methodology for handling the tissue, the procedure for quantitative measurements, and the modification of the SCAR-PELLL HESS, and P~ARSE method S used for DPN-diaphorase have been described previously ~. The method of ALLEN and SLATER S was used for LDH. For DPN-diaphorase and LDH, sections used for microscopic study were incubated in a medium containing nitro blue tetrazotium, and sections used for quantitative measurements were incubated in a medium containing iodonitrotetrazolium. E v e r y 9th section through a tissue block was stained with Sudan black in propylene glycolol and some of the sections previously incubated for microscopic enzyme studies were counterstained with Fettrot 7B. For quantitative measurements of the enzyme reactions, discs of tissue 2.4 m m in diameter were punched from 30 sections that had been incubated for DPN-diaphorase and L D H activity. To obtain a profile of enzyme activity, a continuous series of discs were punched on an imaginary line in the myelinated white matter, the peripheral zone of the plaque, and the plaque itself. For each plaque studied, ten L D H and ten DPN-diaphorase profiles were made. A total of 1423 measurements was obtained. The peripheral zone of the plaques was usually less than 1.5 mm wide, so the 2.4 mm disc from it was contaminated with tissue from both sides. To more precisely determine the activity in the peripheral zone, three discs, 1.1 mm in diameter, were taken and their measured value extrapolated to t h a t of a 2.4 m m disc. The extrapolated values were used in the profiles.
The distribution of L D H and DPN-diaphorase activity in this study was similar (Figures 1 and 2 ). In agreement with densitometric measurements of DPN-diaphorase activity of a previously studied case of multiple sclerosis 8, the enzyme activity in tissue outside the plaques was relatively normal, in the peripheral zone of the plaques it was abnormally high, and inside of the plaques it was abnormally low. In comparison with the myelinated tissue outside of the plaques, there was an average of 28% increase of enzyme activity in the peripheral zones and a 64~/o decrease of activity inside the plaques. The extent of increase of enzyme activity in the peripheral zone varied considerably among plaques and probably reflected the age of the plaque and acuity of the demyelinating process, as implied by previous studies 8 which showed that there was no increase of DPN-diaphorase activity at the periphery of stationary plaques. I n the present study, young plaques t h a t were only 2.5 to 3 m m in d i a m e t e r were microscopically observed to h a v e e x t r e m e l y high e n z y m e a c t i v i t y in their peripheral zones and relatively little loss of a c t i v i t y inside the zone; this indicated t h a t demyetination was completed prior to the loss of enzyme activity, F e t t r o t 7]3 counterstained sections of plaques of all sizes showed t h a t the outer part of the peripheral zones with increased enzyme a c t i v i t y was myelinated tissue b u t the inner part was demyelinated like the rest of the plaque.
Microscopic studies of normal white m a t t e r of h u m a n cerebral hemispheres 9 showed t h a t most of the oxidative enzyme a c t i v i t y was localized in oligodendroglia; minor fractions of the total a c t i v i t y were in the blood vessels and in axons. The present d a t a on L D H and D P Ndiaphorase evidence some scatter of the measurements of enzyme a c t i v i t y in the white m a t t e r adjacent to t h e individual plaques. This reflected partly, t h a t the plaques were obtained from various regions of white m a t t e r ; partly, it reflected superposed pathological changes. Cytologically, the myelinated white m a t t e r in the v i c i n i t y of the plaques looked normal ( Figure 3A ) except for the variable numbers of reactive astrocytes. T h e enzyme reaction was much more intense in reactive astrocytes than in oligodendroglia. In the peripheral zone of the plaques, increased a c t i v i t y was localized in numerous hypertrophic astrocytes; there was also a marked r e a ction, diffusely distributed between these cells. Inside of the plaque, the loss of enzyme activity was correlated with a significant decrease in cell population; the remaining enzyme a c t i v i t y was in blood-vessel walls, and in scattered hypertrophic astrocytes ( Figure 3B ). The rest of the cell population had less enzyme a c t i v i t y t h a n oligodendroglia normally have and was t h o u g h t to be microglia or possibly non-reactive astrocytes. FRIEDE s and IB~A-mM and ADAMS a both reported a m a r k e d decrease of t h e total n u m b e r of gha cells in the plaque, b u t IBRAHIM and ADAMS identified the remaining cells as oligodendroglia, whereas we could n o t distinguish oligodendroglia in the plaques where enzyme a c t i v i t y was decreased. The interpretation t h a t most, if not all, oligodendroglia cells h a v e disappeared from the demyelinated tissue 8. zo is in keeping with the 64% loss of enzyme.
l~ig. 3. Distribution of lactic dehydrogenase in myelinated white raatter outside of the plaque (A) and within the plaque (B). These pictures illustrate the cytological distribution of the enzyme activity raeasured in the extreme left and right portions of the curves in Figure 1 . 
Inhibition of Respiration of Aspergillus oryzae by Adsorption of the Mycelium on Cellulose Acetate Fibres
During a study of the respiration of Aspergillus oryzae, when the mycelium was freed from its substrate by a finemesh filter of nylon or cellulose acetate, occasional small irregularities suggested that the filter might interfere with the respiration activity. The experiments reported here were designed to determine whether adsorption of the mycelium on cellulose acetate could have such an influence, The mould was grown in substrate A 4 at 25°C in deep culture with forced aeration and agitation a,2; the size of inoculum was 2 × 107 washed conidia/100 ml substrate; homogenous filamentous growth was obtained. After 23.5 h when the content of mycelium was 4.9 mg dry weight]100 ml, the respiration activity (rate of Os uptake determined at 25°C by the direct method of Warburg) of the mycelium was tested under a variety of conditions as shown in the Table. Linear reaction curves were obtained over the test periods of 2.5 to 3 h. In the following an untreated filter refers to cellulose acetate fabric which has been used many times for the recovery of mycelium and which has been rinsed in tap water and distilled water. A ddtergent-treated filter is the same fabric treated with detergent ('Pyroneg' -Deosan Ltd., London) then rinsed thoroughly in hot and cold tap water and cold distilled water.
When the culture was examined without treatment, i.e. the mycetium not freed from its substrate and with no change in concentration of mycelium, or when 50 ml of the culture were filtered through an 'untreated' filter of cellulose acetate fabric followed by suspending the mycelium quantitatively in 5 ml of its culture filtrate, the specific rate of respiration (QOs) in several tests over 2.3 to 3 h was between 158 and 184 ~1 Os per mg dry weight Specific rate of respiration (~l Os/mg h) of unwashed mycelium and of myeelium washed on a strongly adsorbing (detergent-treated) and less adsorbing (water-rinsed) filter. 0.5 ml of a 1% glucose solution was added from the side arm to 2 ml of mycelial suspension contained in the main compartment of the Warburg vessel; 0. mycetium and h. If, however, the culture was filtered over the same piece of fabric previously treated with detergent and the mycelium suspended in 1/10 of its culture filtrate as before, QO~ values of only 10 to 33 were obtained. This marked decrease in respiration activity when the filter was washed with detergent is likely to be due mainly to an adsorption of the mycelium on the filter, probably accompanied by a removal from the mycelium of surface-located substances. It is less likely to be due to a removal of components of the fermented substrate because in other experiments s the influence on the respiration activity of the mycelium by its culture filtrate as compared with its original unfermented substrate was relatively small. Furthermore, when the mycelium was repeatedly washed on the filter with the original (noninoculated) sterilized substrate and suspended in the same (non-filtered) substrate, a Q O 2 of 168 was obtained when the filter had not been treated with detergent, compared with 31 when cleaned in detergent. Most reports on cell-surface phenomena (transport and metabolism) in fungi and bacteria refer to processes taking place on the cytoplasmic membrane, the layer underneath the cell walt. The latter is generally regarded as an inert frame with the sole function of giving rigidity and protection to the cell. Very recently it has now been shown that the cell wall can act as a 'primary reservoir' for vitamin Bx2 in a Btz-requiring Lactobacillus 4. In the presently described adsorption phenomenon it would appear likely that it was also the outermost surface of the cell which was involved, thus suggesting that the organization of the metabolic processes can start in the ceil wall, which used to be referred to as permeable and non-selective s. Science and Technology, Glasgow (Scotland), November 26, 1963. 
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